Hemorrhage induces rapid in vivo activation of CREB and NF-kappaB in murine intraparenchymal lung mononuclear cells.
Increased expression of proinflammatory cytokines appears to be an important factor contributing to the development of acute lung injury. In murine models, mRNA levels of proinflammatory and immunoregulatory cytokines, including IL-1alpha, IL-1beta, TGF-beta1, and TNF-alpha, are increased in intraparenchymal lung mononuclear cells 1 h after hemorrhage. Binding elements for the nuclear transcriptional regulatory factors, nuclear factor kappaB (NF-kappaB), CCAAT/enhancer binding protein beta (C/EBPbeta), serum protein 1 (Sp1), activator protein 1 (AP-1), and the cyclic AMP response-element binding protein (CREB) are present in the promoter regions of numerous cytokine genes, including those whose expression is increased after blood loss. To investigate early transcriptional mechanisms which may be involved in regulating pulmonary cytokine expression after hemorrhage, we examined in vivo activation of these five nuclear transcriptional factors among intraparenchymal lung mononuclear cells obtained in the immediate post-hemorrhage period. Activation of NF-kappaB and CREB, but not C/EBPbeta, Sp1, or AP-1, was present in lung mononuclear cells isolated from mice 15 min after hemorrhage. Inhibition of xanthine oxidase by prior feeding with either an allopurinol-supplemented or a tungsten-enriched diet prevented hemorrhage-induced activation of CREB, but not NF-kappaB. These results demonstrate that hemorrhage leads to rapid in vivo activation in the lung of CREB through a xanthine oxidase-dependent mechanism and of NF-kappaB through other pathways, and suggest that the activation of these transcriptional factors may have an important role in regulating pulmonary cytokine expression and the development of acute lung injury after blood loss.